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ABSTRACT

Thl s study determl ned that I t I s not feasl bl e to use the

Troxler Electronlc Laboratorles 3400 Serles Surface tlolsture-

Densi ty 6auge i n I ts present confl guratl on to make a fast anal ysi s

of the amount of rood preservatlve retained by yooden fence posts.
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IHPL EMENTATION STATET'IENT

No implementable procedures are indicated by this study.
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The Troxl er tl ectroni c Laboratori es t'lodel 3400 Surf ace

I'loi sture-Densi ty Gauge's standard ref erence bl ock h/as mi I I ed to

accommodate a core holder. Sample cores (0.20" x 1.5u) t+ere

manufactured from untreated southern pine, vacuum dried for t2

hours at 30 C, soaked i n di fferent concentrati ons of

pentachl orophenol for t hour and vacuum dri ed for tZ hours at 30

C. The trei ght changes produced by thi s treatment were

pr0porti onal to the concentrati on of the soaki ng sol uti on, thus,

i t hras assumed that varyi ng concentrati on of pentachl orophenol had

been obtai ned. Testi ng these samp'l es vi th the nucl ear densi ty

gauge showed only a slight trend rvhich ulas rrithin the error limits
of the devi ce. It yas deci ded that much of the radi ati on h,as

passing around the core samp'l e in this c0nfiguration. No

si gni fi cant di fference coul d be determi ned by ei ther hol di ng

sampl es under the probe ( fi g. 1 ), the neutron source, or the

detector.

A Iead block Has dril'l ed to

collimator parallel tlith the rays

the detector. Treated and untreated

perpendi cu l arl y through the vi ndow

allow a window effect or a

betl/een the dens i ty source and

manufactured cores trere pl aced

(Fig. 2 and Table A) and total
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Tabl e A
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7
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34.
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cores Here p'l ace lengthwise in the vindow (Fig. 2 and Table B). A

di fference i n absorpti on i evel s coul d not be determi ned even when

two cores Here placed end to end in the vindow (Table C).

Two groups of L"x 6" s0uthern pine blocks Here treated with

pentachl orophenol whi I e egual groups of bl ocks rvere Yrashed i n onl y

the so I vent. These bl ocks r.rere tested r+i th the prohe i n 2u (Tabl e

D) and 4u (Table E) position at the end of the blocks. Various

combi nati ons of these treated and untreated bl ocks h/ere tested.

There appears to be more variation in the density of wood than

difference in density of a block and that of blocks treated with

pentachl orophenol. These 1 " x 6" bl ocks Here pl aced i n such a

manner that the neutron portion of the meter could be used to pick

up chlorine in pentachlorophenol and MC test Here made but again

no meaningful differenCes could be determined.

Sampl es of untreated, I aboratory pentachl orophenol treatecl,

and commerci al I y pentachl orophenoi treated Here dri I l ed to al l otr

the densi ty probe to be i nserted (Tabl e F ) " No di fference coul d

be determi ned i n the densi ty count wi th the probe i n the 2u

posi ti on.

Commercially chromated c0pper sulfate (CCA) treated samples

Here tested in the backscatter position (Table G) and drilied to

al I ow the i nserti on of the densi ty probe. These Here tested i n

the Zu pgsition (Table H)" There hrere at least 2 ievels of CCA

treatment and one untreated sampl e. Agai n, flo consi stent

di fferences coul d be found.

Core sampl es of some of the commerci a1 I y treated and

laboratory treated samples Here taken to the AHTD Iab when the

o



Tabl e B

RESULTS OF HAHUFACTURED CORES
Parallel placernent of slngle sanpl'e
10 repl i cat I ons of each
--- ------ --e --- --- ------------ --- -5Et dose* dc sd 0S/dc Bc ad lfS/mc

t2
10
11
Io

7
I
I
6
4
5
1

2
3

2
2
2
3
3
3
4
2
3
3
3
2
3

6.9
7.0
6.9
7.3
7.0
6.9
6.9
6.9
6.9
6.9
7.0
7 "A
6"9

0
0
0

6
7
I
6
4
9
4
6
7

a

3

a

0
0
0
e
I
1

I
2
3
3
4
4
4

tmP3A

436
431
436
422
434
437
439
438
438
436
435
434
440

435
4

426
444

10
7

10
6

1t
1l
t2
T2
r2
I

I2
I

l1

33
35
32
30
33
34
32
34
32
35
33
32
36

16. 7
16.0
,,7 .l
L8.7
17. 0
16, 4
17.a
10,3
17 .4
15.8
17.0
17. 5
15.4

mean =
sl gma =95f lov =

95t hl gh

sample number
relght I of pentachlorophenol
densi ty count
standard devl ation
densl ty standard count
mol sture count
rol sture standard count

16. g
0.8

15. I
18" 4

33, 0
1.5

30. 0
36. 0

0
I
I
1

7
0
6
7

I
I
dc
sd
DS
mc
3ts
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Tabl e C

RESULTS OT HAHUFACTURED CORES
Paral I el pl acement of tro cores
10 repl I cat i o ns of each

I egend
-i--------=--=----- ------- -----

t dose* dc sd DS/dc mc sd llS/mc
---r-----__-----___-- ___

0
0
e
2
3
6
6
7
I
I
6
I
0
0
I
I
2
0
4

I
1.
1.
1.
1.
1.
1.
2.
2.
2,
3.
3.
3.
3.
3.
4.
4.

nP3A
0
o
2
I
7
0

11,
9, I

n
6, 1
6, I
8,

4r1

120
0

358
347
422
346
351
342
345
365
339
344
332
381
352
356
357
337
348
338
361

31
30
30
3l
29
29
32
30
30
30
30
32
33
29
31
29
31
33
32

30. 6
1.2

28.3
32.9

t7.7
18. 6
18. 7
17 .6
18. I
19,I
t7 .2
18,4
lg.5
18. I
18. 0
t7 .l
16. 6
18.6
17, I
18.6
17 .6
16. I
17. 5

6 8. 5
5 8.7
6 7.3
I 9.7

11 8.6
10 8.I
10 8.7

3
?
3
3
3
2
2
3
3
3
2
2
3
2
2
3
2
3
2

5, t I
5, 10
lr12
4' 9
tr7
2r8
2r7
5' 6
3' I
3r g
3r4
l'2

f'lS

10 8.3
I 8.9
4 8.8
I 9.1
8 7.9

13 8.6
14 8. 5
10 8,5
10 '9.0
I 8.7

13 9.0g 8.4

Beag. = 354
sl gma = 20
95f lou = 315
951 hl gh = 393

18. 0
0.7

16, 6
19.3

8.6
0.4
7.8
9.4

I
t
dc
sd
DS

saRPl e number
uelght I of pentachlorophenol
densl ty count
standard devl atl on
densi ty standard count
nol sture count
nol sture standard count

I

EC
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Tabl e D

ESULTS OF TREATED SOUTHERF' PIHT
Probe off end ln 2t positlon
Slx I'x6' blocks in each sample
15 repl I cations of each

t * Bc Ed HS/mc dc sd dc/0S
tl!!!tl lf t!t!l!l !r?!rttaQ !!a...! taaataa.ara.....ar.....r.aaaaaaf aaaaaaaaaa aaaaaa.lrtarralaaaaaaraa.aa-aa10t232 0 tz,33 0 119

40t22
50t?r
60t24
7. 0 122
811259rt?s10 1 r23

tl I 122t2 I t2413 I 12414 I L?r15 I 12216 I t23,'17 I t27l8 I 12519 1 I2720 3 tLz2r 3 12422 3 tls23 3 11424 3 13125 3 11026 3 t2227 3 1062g 3 tta
29 3 11830 3 12031 3 13932 6 11433 6 tra

nean- = 120.8
slgna = 6.5
95f I oy = 107, I
95I hl gh = 133.7

4.5
4.5
4.6
4.5
4.6
4.5
4.5
4.4
4.3
4.5
4.6
4.4
4.4
4.6
4.6
4,5
4.3
4.4
4.6
4.9
4" 5
4" I
4" I
4"2
5.0
4.6
5.2
4" 9
4,7
4.6
3.9
4.8
4.9
4"6
0.2
4" I
5. 1

5
6
5
6
7
6
7
4
6
7
5
5
6
3
5
6
4
6
5
5
3
6
6
5
5
6
4
3
2
5
6
5
4

8323 39
8185 38
8249 37
8322 42
8307 45
8349 40
81 98 34
8256 50
8214 37
8224 26
81 95 40
8272 36
8330 42
8?2t 34
8t31 26
8233 43
8210 34
8226 42
8r7 5 27
8450 30gr2r 34
8431 50
844t 33
7999 42
8446 37
821 5 38
8341 43
8374 4?
8126 48
81 32 47
8002 4t
8105 46
8287 42
8245

114
801 7
847 4

7
7
7
7
7
7
7
7
7
7
7
7
I
7
7
7
7
7
7
I
7
I
I
6
I
7
7
I
7
7
6
7
7
7
0
6
I

2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
?.
2.
2.
2"
2.
2.
2"
2"
2.
2.
2.
2"
2.
2.
?.
2.
2.

2
2

a

a

c

*
sd
DS
lts

number of pentachlorophenol treated blocks
standard devi at I on , sampl e number
density standard count dc denslty count
mol sture standard count nc mol sture count
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abl e E

RESULTS OF TREATED SOUTHERI{ PII{E
Probe off end ln 4r posltlon
Slx 1"x6n blocks ln each sample
I 5 repl I catl ons of each
t t 3 r I ! t t 3 ! ! t 3 : t 3 : : t ! r 3 : t 3 3 I 3 :'r ! r t t ! t t I 3 t I t 3 I 3 s t ; 3 3t * tsc sd lfslmc dc sd dc/DS
3 : t t 3't t t : t I : : 3 t 3 3 t t : 3 : : ! t : 3 : ! ! 3 t ! : 3 i r t r 3 s t : i t ! ! 3 ! !t02030

40
50607081
9110 I

11 1t2 I13 It4 1t5 I16 1

17 118 It9 I
2432t32232332432s3263273
283
293303
31 3326
336

nean =
sl gma =95I I or
95r hl gh

123
115
t2I
123
t25
r24
t22
124
r28
115
115
T25
126
115
115
115
132
131
115
111
115
114
114
131
112
115
107
113
115
115
I35
r15
111

111.7
29. 3
53. I

= 170. 4

4.5
4.8
4. 5
4.5
4.4
4.4
4.5
4,4
4.3
4.8
4.9
4.4
4.4
4.8
4.8
4.8
4.2
4.2
4.8
5.0
4.8
4.9
4.9
4.2
5.0
4.9
5.2
4.9
4.9
4.8
4.1
4.8
5.0
4.3
1.1
2,t
6.6

0
4
4
6
7
6
7
6
7
6
4
6
7
4
6
5
2
5
5
5
5
5
5
6
5
5
3
4
5
6
4
4
4

I

10018
I 0026
9986

10010
99?,4

I 0024
10071
I 0028
10101
10018

993 1

10017
I 0046
I 0089
10014
I 0057
10026
10t09
r 0009
10384

9937
10411
I 0389

9778
10390
10038
10313
1 0330
9960

r 0016
97 63
9962

I 0062
9403
2490
4423

14383

3.3
3,3
3.3
3,3
3.3
3.3
3.3
3,3
3.3
3.3
3.2
3" 3
3.3
3.3
3.3
3.3
3,3
3.3
3.3
3.4
3.3
3.4
3.4
3.?
3.4
3.3
3.4
3,4
3.3
3.3
3.2
3.3
3,3
3.1
0.8
1.5
4.7

37
38
42
49
43
49
49
35
43
4B
33
4B
52
43
46
52
27
30
57
45
40
28
44
46
47
36
4o
36
49
53
32
28
35

*
sd-s

s

number of pentachl orophenol treated bl ocks
standard devlatlon i sample nunber
dens!ty standard count dc denslty count
molsture standard count mc nolstuie count
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T eF

RESULTS OT PEilTACHLOROPHETilOL TREATED $,IOOD

Samples drllled, and tested at 2r depth
:::rt3ts:333a?ai:3!!r3!!!l!3:tr:::3333:!:it3!t3t3!3;!l!t3lt3:!l!

t D0SE*SIZE n sc sdHSlsilc dc sd dc/OS
-aaaaaaaaaaaaaaaaaa aa aa )taeaalat ra a aaaoaaaaaaaaaaa aaarataalla aaa
- 5 a - - - - - - - a - - a - a a a a a r i I i a. a. a t a - a a r..1.. r... r ]a 4.. a.. a..... a....

UT
UT

U

tAI
tBl
T1

!r

t
T

I
I
I

2
2
6
6
6
6
6
6
4
4
4
4
4
4
4

0
0
0
0
0
7
a

?
a?

a

?
a

?
?
?
?
a

?
2
a

{
(

2
2
I
I
I
L

I
1
x
x
x
x
x
x
x

tx6tx4t
'x6ox4'
"x6oxl2
'x6rx12*x6nx12
*x6tx12

I
0

T

n

t xG'xt?"
4 * x6'rough
4 * x6' rough
4{x6'rough
4 r x0' rough
4'x6' rough
4rx6'rough
4ox6'rough

mean
sl gma

95I I our
95r hf gh

584
684

t0 66
10 82
10 65
10 88
l0 Io2
10 111
10 65
567

10 66
592
593
567

10 88
81.3
t4 .2
52. 4

115.3

)

I
I
I
I
0
I
6
7
7
I
I
I
7
B
B
0
I
1
6
0

i

t

a

o

2 6.6
5 6.6
4 8.0
6 6.7
3 8,2
4 6.0
3 5.2
6 5.0
6 8,2
3 8.2
4 8.4
4 5.9
4 5.9
4 8. I
5 6. I

6.9
1.2
4,t
9.3

871 I
8731
8502
901 0
8638
7764
8214
8223
854 5
B4g7
8er47
81 60
84 06
831 3
900 1

84 91
317

77ss
9004

402
562
422
5s3322
e82
442392
352
39 2
31 2
142272452
323

2
0
2
3

UTz
uT3
TI
T2
T3

ox6'x12

D
0trl
0t2]
Et 1l
Et 2I
Dt 3l

E

r1t
*
?
n
dc
sd

I ndl cates dl fferent area of sampl e tested.
sampl e nurnber
rel ght I of pentachl orophenol
treated but I evel unspect fi ed
number of repl I catl ons
densl ty count
standard devl at I on
densi ty standard count
mof sture count
mol sture standard count

DS
mc
[ts
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TrlG

*ESULTS OF CCA SATIPLTS
Comerclrlly treated sarples tested ln the beclscatter lode
ttttttttt!3 t: 33rt : 3: 3tr3t3srrs3tt!t!trt!!rt:lti 3l3titttttltt laa,

t 00SEr SIZE il rc sd llS /rc dc sd dc/DS

UT
UT

v
IY

u
IY

0
0

.25

.25

.25

.25

.25

.25

.25

.25
?

.40
?

.40

.40
?
?
?

0
0
0
0
0
0
I
0
0
I
0
0
I
0
I
0
I
I
0
I
I
I

a

a

I
0
0
I

2 0,0
4 6.3
2 7.8
4 6.9
2 8.5
3 6.7
6 3.5
5 4.1
5 1.7
3 3.5
3 6.4
3 9.6
2 7.1
2 7"4
3 10. I
7 {.9
4 5. I
7 4.8

5
5
5
6
6
5
5
6
5
6
5
5
5
7
5
5
5
5

a

)
)
)
)
)
)
)
)
)
)
5

(
(
(

t
(
(
(
(
(

!

2
2
2
2
2
2
2
2
2
2
4
4
4
4
4
6

8I
Al
8l
Al

il
81
81
Al
Al
21

ri,
tAI
tcl
il
3I

I
I

III
II
I
ru
B

UI
UI
c

II

2'x6 t x4 '
?'r6 'x4 '
2'x4 'x4 '
2t t4' 14'
2'x4 'x4'
2'x4 t x4 '
2'x6tx4'
2tx6'x4'
2'x6tx{t
2'x6 t x4 t
dla x t

'x4trB'tx4t18t
tx4rx8'
tx4trE'
I dla x 15'

78
88
70
79
64
8t

158
134
118
158
85
63
77
73
54

tt2
107
113

93" 5
29,I
33.9

153.2

6.4
1.8
?.8

10. 0

313t
308 1
3157
2988
3143
2988
2793
?87 I
2942
2735
30r 4
31 56
3179
3119
3248
2865
2727
2855

301 1

154
2702
3320

2A l.
11 l.
33 1.
30 l.
26 l.
19 1.
39 0.
35 l.
22 1.
32 0.
37 l.
26 l.
12 l.
26 l.
t3 1.
23 l.
18 0.
16 0.

tr 3tx5tx4 t

rr 3tr5tr{ t

tet[ s
slgra E

95I lov a
gsf hl gh !

It I rndscape tl;ber
lndlcates dlfferent erce of sarple tested.
sa*pl e nunber
pounds per cubl c foot of chrorated copper rrsenrte
treated but leYel unspecl fled
nurber of repllcatloas
densl ty count
standard devi rtl on
densl ty stardard count
rol sture count
rol sture standard count

TI
,
I
,a
t
dc
sd
0s
lc
ils
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I
dc
sd

H

RTSULTS OF CCA . SAiIPtES
CIorrerclelly treated sarples drllled and test at 2' depth
ttttltt:!33!:trrrr! rtrrttSrtrrtrttrttittr;tttrt!tl rlatttttS!!tttt

, Ooser Sl ze n tc sd llS/rc dc gd dc/DS
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gauge y8s returned. 0n conslderlng the above results 8nd the uork

load at the lab these vere not analayzed.

Ihls study deterplned that lt ls not ferslble to use the

Troxler Electronlc Iaboratorles 3400 Sertes Surface l{olsture-

Denslty 6auge ln the present conflguratlon to make a fast analysls

of the amount of vood Preservatlve retalned by Yooden fence posts.
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